The genus Pseudooceanicola, belonging to the family Rhodobacteraceae of the class Alphaproteobacteria, was proposed by Lai et al. [1] . It was divided from the genus Oceanicola based on the phylogenetic analysis of 16S rRNA gene sequences [1] . Currently, the genus Pseudooceanicola includes six species with validly published names, Pseudooceanicola atlanticus (type species), Pseudooceanicola antarcticus, Pseudooceanicola batsensis, Pseudooceanicola marinus, Pseudooceanicola nanhaiensis and Pseudooceanicola nitratireducens [1] . The Pseudooceanicola species were isolated from seawater and sediments, and are aerobic or facultatively anaerobic, Gram-negative, rod-shaped, non-motile, oxidasepositive and catalase-positive [1] [2] [3] [4] [5] [6] . Members of the genus Pseudooceanicola possess ubiquinone 10 (Q-10) as the major respiratory quinone and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c), C 16 : 0 , 11-methyl C 18 : 1 !7c and C 12 : 0 3-OH as predominant fatty acids [1] . Here, we present a phenotypic, genotypic and chemotaxonomic characterization of strain 157 T , which was isolated from seawater. In addition, based on the results from Lai et al. [1] During research on the bacterial diversity of seawater in December 2015, samples were collected from the Philippine Sea at a depth of 100 m using a rosette sampler connected to a CTD system (SBE911 plus, Sea-Bird Electronics). Aboard the ship, the seawater sample was serially diluted and spread on natural seawater agar (natural seawater supplemented with 0.05 % peptone, 0.01 % yeast extract and agar 1.5 %, w/v, pH 7.2-7.4) immediately. Then, the plates were incubated at room temperature (approximately 25-28 C) for 1 month on the vessel and transported to the laboratory when the vessel returned. Colonies were picked out and purified on marine agar 2216 (MA, BD) by repeated restreaking. One cream colony, named 157
T , was obtained in this study and the purity was confirmed by the uniformity of cell morphology by phase-contrast microscopy (DM 5000B, Leica). The reference strain, P. marinus LMG 23705
T , was obtained from the collection of the Laboratorium voor Microbiologie en Microbiele Genetica and P. antarcticus Ar-45
T was available in our laboratory [2] . Unless otherwise stated, these strains were routinely cultured in marine broth 2216 (MB, BD) or on MA at 30 C. For long-term storage, strain 157 T was preserved as suspensions in 25 % (v/v) glycerol at À80 C.
Cellular morphology, ultrastructure and size were observed with cells from the exponential phase grown on MA. The temperature range for growth was investigated at various temperatures (4, 10, 15, 20, 25, 30, 35, 40 , 45 and 50 C). The pH range for growth was measured from 5.0 to 10.0 at intervals of 0.5 at 30 C. Biological buffers (50 mM, MES for pH 5.0-6.0, PIPES for pH 6.5-7.0, Tricine for pH 7.5-8.5 and CAPSO for pH 9.0-10.0) were supplemented in MB to maintain pH. Growth at different sea salt concentrations (0, 0.5, 1.0, 2.0, 3.0, 4.0, 4.5 and 5.0 %) was tested in PY medium (5.0 g peptone, 1.0 g yeast extract and 1 l distilled water, pH 7.2). Growth at various salinities (0, 0.5, 1.0, 3.0, 5.0, 7.5, 10.0 and 15.0 %) was tested in NaCl-free MB medium (prepared according to the MB formula, but without NaCl). Growth was measured at OD 600 in a UV/visible spectrophotometer (Ultrospec 6300 Pro, Amersham Biosciences). Upper and lower limits for growth were confirmed when no visible turbidity was observed after 1 month's incubation. Anaerobic growth was carried out by using the AnaeroPack (Mitsubishi). Sodium nitrate (20 mM) or sodium nitrite (20 mM) was used as a potential electron acceptor.
Unless stated otherwise, physiological and biochemical tests were performed in MB at 30 C. Gram reaction, oxidase and catalase activities, hydrolysis of starch (1.0 %, w/v) and Tweens 20, 40 and 80 (0.5 %, w/v) were tested based on the methods given in Dong and Cai [7] . The utilization of carbohydrates as sole carbon and energy sources was determined in BM medium [8] . The corresponding filtersterilized complex nutrients (yeast extract, peptone or tryptone, 0.2 %, w/v), sugars (0.2 %, w/v), alcohols (0.2 %, w/v), organic acids (0.1 %, w/v) or amino acids (0.1 %, w/v) were added. Acid production tests were performed in the marine oxidation-fermentation medium [9] . Filter-sterilized substrates were added at a final concentration of 1.0 %. Other physiological and biochemical tests were performed in API 20NE and API ZYM strips (bioM erieux) according to the manufacturers' instructions. Sea salt (2.0 %, w/v, Sigma) was added to the AUX medium according to the manufacturer's recommendations. Antibiotic susceptibility was tested using the plate method and the diameter of the antibacterial circles was measured. Susceptibility to antibiotics was determined following the criteria described by Wu et al. [10] . Two reference strains, P. antarcticus Ar-45 T and P. marinus LMG 23705 T , were used as controls in the above tests.
Isoprenoid quinones were extracted from cells of strain 157
T with chloroform/methanol (2 : 1, v/v). Extracts were evaporated to dryness at 35 C, resuspended in chloroform/ methanol (2 : 1, v/v) and purified by thin-layer chromatography (TLC) on GF254 silica gel plates (Qingdao Haiyang) with N-hexane/ether (17 : 3, v/v) [10] . The isoprenoid quinones were analysed by high-performance liquid chromatography-mass spectrometry (Agilent 1200 and Thermo Finnigan LCQ DECA XP MAX mass spectrometer) [10] . Total lipids were extracted and separated by two-dimensional TLC on silica gel 60 F254 plates (Merck). Four kinds of spray reagents were used to detect the corresponding lipids, including molybdophosphoric acid for total lipids, molybdenum blue for phosphorus-containing lipids, ninhydrin reagent for lipids containing free aminolipids and p-anisaldehyde reagent for glycolipids [11] . Cellular fatty acids methyl esters were extracted from cells collected from the quadrant three (at the late exponential phase) along the streaking axis after incubation of 48 h and analysed according to the instructions of the Microbial Identification System (MIDI).
Genomic DNA was extracted using the bacterial genomic DNA fast extraction kit (DongSheng Biotech). Bacterial domain-specific primer sets 27F and 1492R were used [12] , and 16S rRNA gene sequence amplification was performed. PCR products were cloned into vector pMD 19 T (TaKaRa) and sequenced to determine the almost-complete sequence of the 16S rRNA gene. Then, the 16S rRNA gene sequence of strain 157
T was compared with closely related sequences of reference organisms via BLAST analysis (http://blast.ncbi. nlm.nih.gov/Blast.cgi) and the EzTaxon-e service [13] . Phylogenetic analysis was performed in ARB release 6.0.2 [14] in the All-Species Living Tree Project (LTP) database (LTP_s123, November 2014, [15] analysis and Oceanibaculum indicum P24
T was used as the outgroup. The multiple sequences were retrieved based on the accession numbers and aligned by using CLUSTALW [17] . Phylogenetic trees were reconstructed using the MEGA 5.0 program package [18] by neighbour-joining [19] , minimum-evolution [20] and maximum-likelihood methods [21] . Bootstrap analysis (1000 resample datasets) was used to evaluate the tree topologies. Kimura's two-parameter model [22] was used for phylogeny reconstruction and evolutionary distance analyses.
The genomes of strain 157 T , P. marinus LMG 23705 T and P. antarcticus Ar-45 T were sequenced by HiSeq X-Ten PE150 platform (Annoroad Gene Technology for strain 157 T and Novogene Technology for type strains, respectively). The sequencing generated approximate 1 Gb clean data (approximate 250-fold genome coverage). The de novo assembly of the reads was performed using SPAdes version 3.9.0 [23] for strain 157 T and ABySS version 1.5.2 [24] for P. marinus AZO-C T and P. antarcticus Ar-45 T . The quality of microbial genomes was assessed using the bioinformatics tool CheckM [25] . The average nucleotide identity (ANI) was calculated using the OrthoANIu algorithm by Chun Lab's online ANI calculator [26] . In silico DNA-DNA hybridization (DDH) values were calculated by using the Genome-to-Genome Distance Calculator [27] .
Cells of strain 157
T were Gram-stain-negative, non-sporeforming, rod-shaped, 0.6-1.0 µm wide and 1.5-2.5 µm long ( T showed a high 16S rRNA gene sequence similarity to P. marinus AZO-C T (97.2 %), and exhibited less than 97.0 % sequence similarity to other type strains within the family Rhodobacteraceae. The All-Species Living Tree indicated that the genus Pseudooceanicola forms a monophyletic clade and strain 157 T fell within the cluster comprising the Pseudooceanicola species (data not shown).
In the phylogenetic tree based on the neighbour-joining method, strain 157
T fell within the cluster of the genus Pseudooceanicola and formed a coherent clade with P. marinus AZO-C T and P. antarcticus Ar-45 T . The clade had moderate bootstrap support and represented an independent lineage. Similar results were obtained using the maximum-likelihood and minimum-evolution algorithms (Fig. 1) . Phylogenetic analysis indicated that strain 157
T represents a novel member of the genus Pseudooceanicola.
The genome completeness of strain 157 T , P. antarcticus Ar-45 T and P. marinus LMG 23705 T were 96.2, 98.5 and 99.1 %, with a contamination percentage of 0.63, 0.25 and 0.9 %, respectively. Genome sequences estimated to be !95 % completeness, with 5 % contamination, are considered as excellent reference genomes for deeper analyses [25] . The DNA G+C content of strain 157
T was 64.6 mol%, a value in the range reported for members of the genus Pseudooceanicola, i.e. 61. 8 [28, 29] , revealing a low taxonomic relatedness between strain 157 T and the two reference strains of the Pseudooceanicola species. These values suggested that strain 157
T represents a different genomic species.
The chemotaxonomic results also supported the results of the phylogenetic analysis. Fatty acid analysis revealed that summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) and C 19 : 0 cyclo !8c were the major fatty acids in strain 157 T as well as the reference strains ( Table 2 ). The sole isoprenoid quinone was Q-10, which is a common characteristic in the genus Pseudooceanicola. The polar lipid profiles indicated that strain 157
T possessed phosphatidylcholine, phosphatidylglycerol and one unidentified aminolipid as the major compounds, which was similar to the reference strains (Fig. S2 ). In addition, strain 157 T possessed three unidentified glycolipids, one unidentified phospholipid and one unidentified lipid, which were also found in the two reference strains (Fig. S2) .
The chemotaxonomic data results also showed some clear differences between strain 157 T and the reference strains. Differences in the presence of fatty acids and in their proportion were detected. For instance, strain 157 T contained C 16 : 0 2-OH (6.0 %) as a major fatty acid, which was not detected in the reference strains ( Table 2 ). The percentage of C 10 : 0 3-OH of strain 157 T (3.1 %) was higher than that of the reference strains ( 0.7 %). Oppositely, the ratio of C 16 : 0 of strain 157 T (5.3 %) was much lower than that of the reference strains (16.3-21.1 %). In addition, phosphatidylethanolamine was detected in strain 157
T as one of the major polar lipids, which was not found in the reference strains (Fig. S2) . One unidentified glycolipid and three unidentified lipids were present in strain 157
T as moderate or minor amounts, while these were not detected in the reference strains. In addition, one unidentified lipid was present in the reference strains, while it was absent in strain 157
T .
In conclusion, strain 157 T exhibits the typical characteristics of the genus Pseudooceanicola, such as having Q-10 as the sole respiratory quinone and summed feature 8 as the major fatty acid. However, strain 157 T could also be distinguished from the type strains of its closely related species by phenotypic characteristic differences, such as NaCl tolerance, temperature range, optimum pH, hydrolysis of aesculin and Tweens 20, 40 and 80, enzyme activities in API tests, carbohydrate utilization and acid production (Table 1) . For instance, strain 157 T could not grow at 10 C, while its close relatives were able to grow at 4 C. Strain 157 T hydrolysed Tweens 40 and 80, while the reference strains could not. Oppositely, the reference strains produced acid from D-galactose, glucose, lactose, maltose, D-mannose, L-rhamnose, sucrose and trehalose, but strain 157 T did not. Other differences are given in Table 1 .
On the basis of the phylogenetic analysis, chemotaxonomic results, as well as phenotypic characteristics, strain 157 T represents a new species of the genus Pseudooceanicola, for which the name Pseudooceanicola lipolyticus is proposed. In addition, Oceanicola flagellatus is reclassified as Pseudooceanicola flagellatus comb. nov., with the type strain DY470 phosphatidylglycerol, one unidentified aminolipid and one unidentified glycolipid. In addition, moderate to minor amounts of four unidentified glycolipids, one unidentified phospholipid and five unidentified lipids are observed.
The type strain 157 T (=KCTC 52654 T =MCCC 1K03317 T ), was isolated from seawater from the Philippine Sea. The DNA G+C content is 64.6 mol% (by genome).
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